The title compound, C 21 H 33 N 3 O 3 , is a tri-substituted cyclohexyloxy triazine. In the crystal, the triazine rings form (C3i-PU) Piedfort units. The inter-centroid distance of the -interaction involving the triazine rings is 3.3914 (10) Å . In the crystal, molecules are linked by C-HÁ Á ÁO hydrogen bonds, forming ribbons propagating along [110]. There are also weak C-HÁ Á ÁN and C-HÁ Á ÁO contacts present, linking inversion-related ribbons, forming a three-dimensional structure.
Chemical content
Cyclohexyl derivatives are known to have applications in various fields of chemistry. The mono-and di-substituted derivatives of triazine with cyclohexanol show antiviral activity (Mibu et al., 2013) , wherein cyclohexyl esters show the properties of traction fluids (Baldwin et al., 1997) . Partially substituted menthoxy triazines can be used as enantio-differentiating reagents in organic synthesis (Kamiń ski et al., 1998) . The cyclohexyl trimer, perhydrotriphenelene (PHTP) can form inclusion compounds showing non-linear optical properties (Hoss et al., 1996) . In particular, PHTP as a renowned host in the literature, forms variable inclusions with functional molecules (Allegra et al., 1967; Kö nig et al., 1997; Couderc & Hulliger, 2010) . Most triazines also exhibit various types of inclusion properties (Sü ss et al., 2002 (Sü ss et al., , 2005 Reichenbä cher et al., 2004) . Thus, the title compound was synthesized to study the supramolecular features in comparison to PHTP. Symmetrically substituted triazines with three cyclohexanol units through an oxygen linkage shows a trigonal symmetry in its trans racemic form and a planar geometry in its crystal structure. So far, the crystallization of the title compound with conventional solvents did not form any inclusions. To the best of our knowledge, this is the first tri-substituted cyclohexyloxy triazine to be described.
Structural commentary
The molecular structure of the title compound is illustrated in Fig. 1 . The molecule has threefold rotation symmetry, but there are small variation in the C-O-C N torsion angles; C4-O1-C1-N1 = 3.6 (2), C10-O2-C2-N2 = À1.2 (2) and C16-O3-C3-N3 = À3.1 (2) .
Supramolecular features
In the crystal, molecules are linked by C-HÁ Á ÁO hydrogen bonds, forming ribbons propagating along [110] (Fig. 2 and Table 1 ). Inversion-related ribbons are linked by weak C-HÁ Á ÁN and C-HÁ Á ÁO contacts, forming a three-dimensional structure (Table 1 ). There are Piedfort units (C3i-PU) present (Jessiman et al., 1990) , as shown in Fig. 3 . The inter-centroid distance of the slightly slipped parallel -interaction involving inversion-related triazine rings is 3.3914 (10) Å . The inter-planar distance is 3.3315 (7) Å , while the slippage is 0.634 Å . There are three C-HÁ Á ÁH-C van der Waals contacts, 2.28, 2.28 and 2.37 Å , which are longer than those in the crystal structure of PHTP (measured 2.13, 2.14 and 2.16 Å ; Harlow & Desiraju, 1990) . The perhydrogenated outer wall resembles the structural features of PHTP (pehydrotriphenylene) in its crystal structure with C-HÁ Á ÁH-C short contacts (Harlow & Desiraju, 1990) . In comparison, PHTP is a highly symmetrical chiral molecule, which is used for inclusions in its all-trans racemic form (Kö nig et al., 1997) . Thus, the title compound is a perhydrogenated triazine analogue of PHTP. However, the triazine rings which form Piedfort units (Jessiman et al., 1990) and the C-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds (Table 1) contribute to the stabilization of the structure as compared to PHTP.
Synthesis and crystallization
Cyclohexanol (10.4 ml, 10.02 g, 100 mmol) and sodium hydride (2.88 g, 120 mmol) were taken in a round bottom flask Table 1 Hydrogen-bond geometry (Å , ). 
Figure 1
The molecular structure of the title compound, with atom labelling. Displacement ellipsoids drawn at the 50% probability level. The C-O-C N torsion angles are C4-O1-C1-N1 = 3.6 (2), C10-O2-C2-N2 = À1.2 (2) and C16-O3-C3-N3 = À3.1 (2) .
Figure 2
A view along the c axis of the crystal packing of the title compound. The most significant C-HÁ Á ÁO hydrogen bonds (see Table 1 ) are shown as dashed lines, and the only H atoms shown are H12A and H9A (grey balls) for clarity.
containing 50 ml of THF at 273 K. The mixture was stirred at room temperature for 30 min, then cyanuric chloride (4.6 g, 25 mmol) was carefully added in one portion. The mixture was stirred overnight at 323 K. The solvent was then removed under reduced pressure and the oily mixture was transferred in to a separating funnel and extracted with CH 2 Cl 2 (3 Â 100 ml). Again, the solvent was removed under reduced pressure and the crude product was further purified through column chromatography (SiO 2 60, eluent: diethyl ether/ pentane 1:1) to yield the pure product as a white powder. Colourless prismatic crystals were obtained by isothermal evaporation of a solution in THF.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The C-bound H atoms were included in calculated positions and treated as riding atoms: C-H = 0.99-1.00 Å with U iso (H) = 1.2U eq (C).
Acta Cryst. (2015). E71, 1328-1331 research communications Figure 3 A view of the Piedfort unit (C3i-PU), with the two triazine rings stacking one above the other, forming an hexagonal symmetry unit. The N atoms are shown as red and blue balls. A view of the short C-HÁ Á ÁHÁ Á ÁC contacts (orange dashed lines) and some C-HÁ Á ÁO hydrogen bonds (green dashed lines; see 
